This thesis research on nutritious balance of specific examples in Chinese recipes applying diversity indices and cluster analysis. Initially, based on data of the nutritional ingredients of food, such as proteins, fat and vitamins, we categorize 1200 kinds of specific food using cluster analysis; then, according to a recipe given by a local restaurant, we calculate and compare the diversity indices based on the components of 25 single dishes in the recipe and analyze the nutritious balance of each dish.
Introduction
The nutritional components of food include protein, fat, carbohydrates, calorie and minerals. All kinds of foods contain different components and proportions.
People eat different kinds of food to satisfy the body's needs for various nutrients.
Liang Jia (2017) proposed that the human body needs a variety of nutrients to maintain the balance of the diet. The catering industry should pay attention to the dietary balance when providing food services for different consumer groups [1] .
Zhang Fan, Guo Wenwei and Gao Zhihui (2017) also expressed that as the concept of healthy and green food widely spreads, the nutritious balance has become a problem that the catering industry must face in the process of promoting ance to meet the health needs, so as to meet the nutritional health needs with a lower purchase cost [3] .
In this paper, a new method for calculating the nutritional balance of recipes is proposed by combining cluster analysis with diversity indices.
Materials and Methods

Data Sources
Our original data mainly consists of food composition data and 25 dishes of food.
Food composition data from [4] , containing more than 1200 records, including the sequence number, name, test ingredients, energy, water, protein, fat, vitamins, trace elements, and so on. Figure 1 shows 6 of them.
The 25 dishes of food are from the Sijinuantang restaurant in Wuxi. It contains double fresh with green pepper, original flavor chicken brine, broccoli with mashed garlic, tomato and egg soup and so on. Taking tomato and egg soup as an example, its food composition is shown in Table 1 .
The Principle or Concept of Cluster Analysis
Cluster analysis refers to the grouping of physical or abstract objects into multiple classes consisting of similar objects. The goal of cluster analysis is to collect and classify data on similar basis. In different applications, many clustering techniques have been developed, which are used to describe data, to measure the (2007) briefly introduced the concept and principle of cluster analysis [6] . Cluster analysis, also known as group analysis and point group analysis, is an ideal multivariate statistical technique for classification, mainly including partitioning clustering and hierarchical clustering. Partition clustering is also called segmentation clustering. Given a database of M data objects or tuples, the partition clustering is to construct K partition of data, each partition representing a cluster, and k ≤ m. That is, it divides data into K groups and meets the following requirements: 1) each group contains at least one object; 2) each object must belong to and only belong to one group, while second requirements in some fuzzy partitioning techniques can be loosened. The hierarchical clustering divides the database into several levels, then divides and clusters the data of different levels, and outputs a hierarchical classification tree. Hierarchical methods can be divided into cohesive and divisive ones. The method of condensation, also known as a bottom-to-head approach, first takes each object as a cluster, and then merges a similar cluster into a growing cluster until all the objects are in a cluster, or a certain terminative condition is satisfied. The splitting method, also known as the head-to-bottom method, first places all the objects in a cluster and gradually subdivides them into smaller clusters, until each object becomes a cluster, or a certain terminative condition is satisfied.
This thesis uses K-MEANS method [7] , which is one type of partitioning clustering. The idea of the method is: given the number of the classes K, divide N objects into K classes, making the similarity among the objects in the class the most, and the similarity among the classes is the smallest. The calculation of similarity is carried out according to the average value of the objects in a cluster (seen as the center of clustering); that is, each cluster is represented by the average value of the objects in the cluster. The greatest advantage of the method is simplicity and efficiency. The key of the method is the initial center selection and the formula for calculation of the similarity among classes.
How to Implement Clustering Analysis
We used Python3.6 and sklearn.cluster's KMeans to cluster analysis, and carried out 20 types and 30 types of cluster analysis respectively. Sklearn is a commonly used Python third party module in machine learning, which can be installed through pip. 
Diversity Induces
The Shannon Wiener diversity index [8] is an index for investigating local diversity in plant communities (alpha diversity), often used in conjunction with the Simpson diversity index. The Shannon Wiener index formula is:
ln was also replaced by log2, Pi for the proportion of individual species in the total number of individuals. In this formula, H = the information content of samples = the diversity index of the community, S = species number, Pi = the proportion of the individuals belonging to the i species in the sample. If the total number of samples of the sample is N, and the number of i species is ni, then Pi = ni/N.
In the Shannon Wiener index, there are two components: species number and distribution uniformity among individuals (equability or evenness). The more evenly distributed individuals are, the greater the H value. If each individual belonged to different species, the diversity index would be the largest; if each individual belonged to the same species, the diversity index would be the smallest.
Calculation of Nutritious Balance
We use formula (1) 
Results
Clustering Results in the Food List
Observing the 20 species, the distribution of 1200 foods in 20 species is shown in the 
Clustering Information of Twenty-Five Dishes
Taking tomato egg soup as an example, on the basis of Table 2 , ID (identification number of more than 1200 foods) of the subitems, species number of 20 clusters and species number of 30 clusters were added. For example, in Chart 3 the species number of 20 clusters of eggs is 3.
From Table 3 , we can see that the subterm salt and monosodium glutamate of the tomato and egg soup belong to the 17 category of the 20 classes, and the quality is added when the formula (1) is used to calculate the nutritional balance.
Comparison of Nutritious Balance between Twenty-Five Dishes
Using formula (1) and the method mentioned in the preceding 2.5 sections, the Food and Nutrition Sciences data of nutrient balance of 25 dishes are calculated, as shown in Table 4 .
Discussion
We clustered basic foods into 20 categories, and then analyzed and calculated the nutritional balance of vegetables. Well, is the 20 category reasonable? In fact, we have clustered in 30 categories. The results are different from those of 20 categories, but there is little difference. From Table 3 , we found that there are 20 In general, the distance between different centers is not equal, which will affect the accuracy of nutrition balance calculation.
The deficiency of this article is that the food ingredients and recipes in China are analyzed only, but not in other countries.
Conclusions
In this paper, a new method for calculating the nutritional balance of recipes is proposed by combining cluster analysis with diversity index for the first time. In this paper, 25 Chinese dishes were calculated and compared. Among them, green pepper had the highest nutrition balance index, while the salad had the lowest nutrition balance index.
This method can be applied to food composition and menu analysis in all countries, so it is easy to popularize.
